No. 5,536,958) under 35 U.S.C. §103(a). The Examiner also rejects the Specification for lacking 
appropriate headings. 

Applicants have amended the Specification to add proper headings, and believe the objection 
to the Specification has been thus overcome. Applicants have also amended claims 6 and 10 to better 
define the invention and to overcome the language deficiencies, and have also added new set of 
product claims 11-20 which are directed to the semiconductor device of the present invention. 
AppUcants respectfiiUy traverse the rejections of the Examiner based on the above amendment and 
detailed explanations as follows: 

First of all, applicants believe a brief explanation of the present invention will be helpful in 

understanding the patentably distinguishing feature of the present invention over the cited prior art. 

The present invention teaches a semiconductor device with a novel arrangement by which the 

saturation degree is limited while the device has a good reproducibility in leakage current and 

therefore is suitable for mass manufacture. In particular, as taught in the present invention, a partial 

region of the second Remirnndurtnr region (base region)^ which lie^ ontsiHe the third semiconductor 

region (emitter region) and adjacent the second connection conductor, has a smaller flu x of dopant 

atoms than other part of the second semiconductor region , whereby the partial region together with 

the subjacent portion of the collection region forms a base diode which acts as a pn clamping diode 

for limiting saturation degree in the device (see, for example, page 5, lines 5-10). Therefore, unlike 

in the prior art such as BaUga cited in the Specification as well as by the Examiner, no Schottky 

clamping diode, which is too variable in leakage current, is needed in the semiconductor device of the 

present invention. Thus, the semiconductor device of the present invention has a narrow spread and 

a good reproducibiUty as regards its leakage current (see, e.g., page 3, lines 4-7) . The above 

emphasized feature is expressly defined in the added independent claim 11 for the inventive 

semiconductor device, and is also defmed in similar language in the amended independent claim 6 for 

a method for manufacturing the semiconductor device. To realize a smaller flux of dopant atoms, the 
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partial region may be formed with either a smaller thickness or a lower doping concentration, or both, 
as defined in the dependent claims 7-8 and 12-16. 

Applicants do not believe that the present invention as defined in independent claims 6 and 
1 1 is obvious over Baliga or Shen or their combination as neither of the cited patents discloses or 
implies the above emphasized distinguishing feature. 

Baliga, which is also cited by applicants as prior art in the present application, discloses a 
bipolar transistor device that includes an integral antisaturation Schottky diode resulting fi-om direct 
contact between the base electrode and the collector region. There is no teaching in Baliga that the 
haQR region hag a smallpr flnx of Hnpant fltnTn <; in a partial region outsirlp; the emitter region. To the 

contrary, as shown throughout the drawings in BaUga, the base region has a smaller thickness at the 
emitter region, which implies a higher flux of dopant atoms if the doping concentration is consistent 
in the whole base region. 

Shen teaches a semiconductor device having an improved high voltage protection scheme 
that comprises an integrated Schottky diode in conjunction with a plurality of back to back diodes to 
limit voltage between the gate and the drain. Shen, however, does not teach that thf^hase region (gate) 
hag a smaller flux of dopant atoms in a partial r egion outside the emitter region rsourcey This feature 
cannot be found in the embodiment described in col. 5, line 6 I col. 6, line 15 and shown in Figure 
5 or anywhere else in Shen. To the contrary, as clearly shown in Figure 5, the second semiconductor 
region (pinch-off structures) 42 has a consistent thickness, which implies a consistent flux of dopant 
atoms at the same doping concentration. Besides, applicants believe that the Examiner has 
improperly misread the depletion region 51 (which is of the first conductivity type, i.e., the same 
conductivity type of the dram) as the second semiconductor region, the high voltage clamping device 
45 as the partial region of the second semiconductor region, and the electrical contact 44 (which 
connects between the contact region 43 and one end of a chain of polysilion diodes 46) as the second 
conductor in the present invention. 
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Therefore, applicants believe that independent claims 6 and 1 1 are not obvious over the cited 
patents, and are therefore patentable. At least for the same reason, dependent claims 7-10 and 12-20, 
each of which includes all the limitations in either claim 6 or claim 11, are also patentable. In 
particular, claims 7-8 and 12-16 further defines that the partial region is formed with either a smaller 
thickness or a lower doping concentration, or both. Claim 1 0 and 1 9-20 further defines that the device 
comprises a fourth semiconductor region of the first conductivity type which is present between the 
partial region of the second semiconductor region and the second connection conductor. These 
features are also not disclosed or taught in either Baliga or Shen, and therefore further strengthen the 
patentability of these dependent claims. 

Applicants therefore respectfully request reconsideration and allowance in view of the above 



remarks and amendments. The Examiner is authorized to deduct additional fees believed due firom 
our Deposit Account No. 1 1-0223. 



I hereby certify that this correspondence is being deposited with the United States Postal service as first class mail, in 
a postage prepaid envelope, addressed to Box Non-Fee Amendment, Commissioner for Patents, Washington, D.C. 
2023 1 on nprpmher 4^ 7007 . I 



Respectfully submitted, 



KAPLAN & OILMAN, L.L.P. 
900 Route 9 North 
Woodbridge, New Jersey 07095 
Telephone (732) 634-7634 



Dated: December 4, 2002 




PFl^TTFTrAT F OF MATT TNO 



Dated r>prpmhpr 4^ 700? Signed 




Print Name Paula M. Halsey 
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M APICFn-TTP VFRSION OF THE AMF.NnKD 



6. (Twice amended) A method of manufacturing a semiconductor device [whereby a 
first semiconductor region is formed in a semiconductor body comprising a substrate, which first 
semiconductor region Ues in the semiconductor body, is of a first conductivity type, forms a 
collector region of a bipolar transistor, and is provided with a first connection conductor, whereby 
a second semiconductor region of a second conductivity type opposed to the first is formed above 
said first semiconductor region, which second semiconductor region forms a base region of the 
transistor, adjoins the surface of the semiconductor body, and is provided with a second connection 
conductor at said surface, and whereby a third semiconductor region is formed which is recessed 
into the second semiconductor region, which is of the first conductivity type, which forms an 
emitter region of the transistor, and which is provided with a third connection conductor, and 
whereby the device is provided with means for preventing a saturation of the transistor during 
normal use, characterized in that the second semiconductor region for preventing a saturation of 
the transistor, and in that a partial region of that portion of the second semiconductor region which 
lies outside the third semiconductor region, as seen in projection, and adjacent the second 
connection conductor is provided with a smaller flux of dopant atoms.] which comprises a first 
f;pmirnnrliirtor region of n first r.nnHnnti v ity type, with a first connection conductor formings a 
collector region of a bipolar transistor^ ^\ seconH sRTnicnndn ctnr region nf a second conductivity 
type opposed to the first conHnctivity type with second c onnection conductor^ forming a base 
region of the transistor^ and a third semiconductor reg ion of the first conductivity type with a third 
connection conductor forming an emitter region of the transistor; said method comprising: 

providing a snhstrate of the first conductivity type^ and forming thereon an epitaxial 

layer of the first conductivity type to form the first se miconductor region; 

forming the second semiconductor region on the firs t semiconductor region, the 
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gftrond semicnnHiirtor region hav ing a partial rftgion with a smaller flux of dopant atoms 
than other part of the ser .nnH semirondnctor region; 

forming the third semironHnrtor region which h'es rece gseH in the other part of the 
gerond semi eondnetor region; and 

providing first^ second and third ronneetion e ondnetors to the first^ second and third 
regions with a connection conductor respectively^ wh erein the second conductor is adjacent 
to the partial region of the second semiconductor region. 

10. (Twice Amended) A method as claimed in claim 6, characterized in that a [thin, 
strongly doped] fourth semiconductor region of the first conductivity type is formed between the 
partial region of the second semiconductor region and the second connection conductor [, 
preferably] simultaneously with the third semiconductor region. 
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